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(54) POLISHING PAD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a polishing pad for 
polishing semiconductor wafer capable of meeting conflict 
requirement of uniformity of polishing degree all over the 
wafer and planarization characteristic of concavity and 
convexity of micro region in the polishing process for 
planarizing concavity and convexity of micro pattern formed 
on the semiconductor wafer. 

SOLUTION: The polishing pad for polishing semiconductor 
wafer with patterns formed on its surface and having micro 
concavity and convexity comprises a polishing layer 1 of the 
pad with its most surface layer formed by porous elastic 
resin layer, a resin layer 2 (second layer) adjoining the 
porous elastic resin layer and having greater degree of 
elasticity than the same, and a layer 3 (third layer) 
laminated on the opposite side of the porous elastic resin 
layer from the second layer and softer enough than the 
second layer. 
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* NOTICES * 

JPO and INP1T are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated, 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the grinding method for carrying out flattening of the 
semiconductor substrate. 

In particular, the detailed pattern is formed on the semiconductor wafer and it is related with the 
polishing pad used for the polishing process which carries out flattening of the minute unevenness of 
this pattern. 

[0002] . 

[Description of the Prior Art]Generally, as for the semiconductor wafer, in the finish-machining 
process and the multilevel interconnection process in device formation, flattening of mirror polishing, 
an interlayer insulation film, or a conducting film is performed by what is called a chemical-and- 
mechanical-grinding method (Chemical Mechanical Polishing). In such polish, the characteristics, 
such as surface smoothness after alternative polish of the homogeneity of the polishing quantity in 
an entire wafer surface and the heights of a rugged step and polish of an uneven part, are called for. 
The thing of composition so that it may be listed below as a polishing pad to these demands has 
been developed and examined conventionally. 

[0003]** That by which the synthetic leather layer which is a polishing layer was laminated by the 
elastic polyurethane layer (United States patent number 3,504,457) 

** The thing of composition of having pasted the polyurethane impregnating nonwoven fabric 
together to the foaming polyurethane layer (JP,6-21028,A) 

** The polishing surface is established and the thickness and the rigid rigid element which were 
adjoined and chosen as said polishing surface are provided, In order to give uniform power 
substantially to said rigid element, adjoin said rigid element and the elastic component is provided, 
The pad for polish maintaining the rigidity which the crookedness which said rigid element and said 
elastic component gave elastic bending force to said polishing surface, and controlled to said 
polishing surface was induced, and it suited the overall shape of the surface of said work, and was 
controlled about the local shape on said surface of a work. (JP,06~0771 85,A) 

** Abrasive cloth having the large surface A of longitudinal-elastic-modulus E A , and the small lower 

layer B of longitudinal-elastic-modulus E g , and forming the interlayer M at least with a larger 

longitudinal elastic modulus than the above-mentioned B horizon among both the layers A and B 
(JP,10-156724,A) 

** The pad into which the interlayer is divided with the composition of a polishing layer, the 
interlayer whose elasticity is higher than a polishing layer, and a soft foundation layer (JP,1 1- 
481 31, A) 
[0004] 

[Problem(s) to be Solved by the Invention]The various above-mentioned polishing pads have the 
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following problems. 

** Although the duty which makes uniform load which requires an elastic polyurethane layer for a 
wafer is achieved about entire homogeneity in this gentleman type, since soft synthetic leather is 
used for an outermost layer polishing layer, there are no problems, such as a scratch, but there is a 
problem that the flattening characteristic in an infinitesimal area is not good. 

** Even in lamination of polyurethane and a nonwoven fabric, the nonwoven fabric layer achieved 
the duty equivalent to the elastic polyurethane layer of the above-mentioned **, and has obtained 
homogeneity. Since the polishing layer also has a hard foaming polyurethane layer, compared with 
synthetic leather, the flattening characteristic is also excellent, but a request level is not reached in 
recent years in improvement in the request level of the flattening characteristic in an infinitesimal 
area, and polish of a metal membrane. Although improvement in a flattening characteristic can be 
aimed at by raising the hardness of a rigid urethane layer further, frequent occurrence of a scratch 
is caused in this case, and it is not practical. 

** The thing of the structure of a polishing layer, a rigid layer, and an elastic layer is a thing of 
composition of making the flattening characteristic which the moderate hardness in which a scratch 
does not occur by a surface polishing layer is given, and hardness is not raised, but deteriorates 
improve in a layer [ 2nd ] rigid layer. Although this solves the problem of the method of the above- 
mentioned **, when 0.003 inch or less is specified and the thickness of a polishing layer actually 
uses it by this thickness in this case, a polishing layer can also be deleted and there is a fault with a 
short life cycle. 

** it is the same as that of the method of the above-mentioned **, and fundamental thought limits 
the range of the elastic modulus of each class, and that of the method is profitable in the more 
efficient range — although it is utterly, in this method, it is difficult for there to be no means to 
realize in any way substantially, and to manufacture a polishing pad. 

** Although this gentleman type of fundamental thought is the same as that of the above- 
mentioned **, in order to improve the homogeneity within a wafer surface more, the middle rigidity 
layer is divided in a certain predetermined size. However, cost starts this process to divide and a 
cheap polishing pad cannot be supplied. 
[0005] 

[Means for Solving the Problem]In a polishing pad in which this invention is used for a polishing 
process which a detailed pattern is formed on a semiconductor wafer and carries out flattening of 
the minute unevenness of this pattern, [ in an entire wafer surface ] to meet a conflicting 
requirement called the homogeneity of polishing quantity, and a concavo-convex flattening 
characteristic in an infinitesimal area, a pad for semiconductor wafer polish with little [ moreover ] 
generating of a scratch is provided. 

[0006]Namely, in a polishing pad used for this invention grinding a semiconductor wafer where a 
pattern is formed in the surface, and which has detailed unevenness, The outermost superficial layer 
which is a polishing layer of this pad is a porosity elastic resin layer, adjoins this polishing layer and 
has a resin layer (the 2nd layer) with a larger elastic modulus than the outermost superficial layer, A 
polishing layer of the 2nd [ further ] layer is a pad for semiconductor wafer polish characterized by 
composition which laminated a layer (the 3rd layer) softer enough than said 2nd layer to an opposite 
hand. A thing of moderate hardness which holds a slurry because the outermost superficial layer 
uses a porous body, and does not generate a scratch is chosen. A same layer is preferred, 
polyurethane foam is at best still more preferred, and thickness of outermost superficial layer 
polyurethane foam is 0.2 mm or more less than 1 mm. As hardness which a scratch does not 
generate, hardness of outermost surface polyurethane foam is less than [ 45 or more ] 65 by the 
Aska D hardness preferably. 

[0007]As polyurethane resin used for the outermost superficial layer of this invention, it consists of 
an isocyanate end urethane prepolymer and an organic diamine compound, and an isocyanate end 
urethane prepolymer consists of polyisocyanate, polymer polyol, and low molecule polyol. As 
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polyisocyanate, as an example, 2,4- and/or 2,6-diisocyanatotoluene, 2,2'-, 2,4'-, and/or 4,4'- 
diisocyanatodiphenylmethane, 1 ,5-naphthalene diisocyanate, p- and m-phenylene diisocyanate, Die 
MERIRU diisocyanate, xylylene diisocyanate, the diphenyl- 4, 4'-**********-~**, 1 and 3- and 1, 4- 
tetramethyl xylidene dHsocyanate, tetramethylene di-isocyanate, 1,6-hexamethylene diisocyanate, 
dodeca methylene di-isocyanate, Cyclohexane-1 ,3- and 1 ,4-diisocyanate, the Hsocyanato 3- 
isocyanato methyl 3 and 5, 5-trimethylcyclohexane (= isophorone diisocyanate), Bis~(4- 
isocyanatocyclohexyOmethane (" hydrogenation MDI), 2- and 4-isocyanatocyclohexyl~2'- 
isocyanatocyclohexylmethane, 1,3- and 1 ,4-bis-(isocyanato methyl)-cyclohexane, bis-(4-isocyanato 
3-methylcyclohexyl)methane, etc. are mentioned. Although hydroxy end polyester, polycarbonate, 
polyester carbonate, polyether, polyether carbonate, polyester amide, etc. are mentioned as polymer 
polyol, for example, Good polyether and polycarbonate of hydrolysis resistance are [ among these ] 
preferred, and especially polyether is preferred from a price side and a melt viscosity side. A starting 
compound which has a reactant hydrogen atom as polyether polyol, For example, a resultant with a 
mixture of oxidation alkylene like ethyleneoxide, propylene oxide, oxidation butylene, oxidation 
styrene, a tetrahydrofuran, and epichlorohydrin or these oxidation alkylene is mentioned. Dihydric 
alcohol described above as a starting compound which has a reactant hydrogen atom in order to 
manufacture water, bisphenol A, and polyester polyol is mentioned. 

[0008]As polycarbonate which has a hydroxy group, For example, 1,3-propanediol, 1 ,4-butanediol, 
1,6-hexanediol, Diol and phosgene like diethylene glycol, polyethylene glycols, polypropylene glycol, 
and/or polytetramethylene glycol, A resultant with diaryl carbonate (for example, diphenyl 
carbonate) or cyclic carbonate (for example, propylene carbonate) is mentioned. As polyester polyol, 
although a resultant of dihydric alcohol and dibasicity carboxylic acid is mentioned, in order to be 
improvement in hydrolysis resistance, the one where distance between ester bonds is longer is 
preferred, and all have a desirable combination of a long chain ingredient. As dihydric alcohol, 
although limitation in particular is not carried out, for example Ethylene glycol, 1 and 3- and 1, 2- 
propylene glycol, 1, and 4- and 1, and 3- and 2, 3~butylene glycol, 1,6-hexane glycol, 1, 8-octanediol, 
neopentyl glycol, Cyclohexane dimethanol, 1 ,4-bis-(hydroxymethyl)-cyclohexane, 2~methyl-1 ,3- 
propanediol, 3-methyl-1 ,5-pentanediol, 2,2,4-trimethyl 1 ,3-pentanediol, diethylene glycol, 
dipropylene glycol, triethylene glycol, tripropylene glycol, dibutyleneglycol, etc. are mentioned. 
[0009]As dibasicity carboxylic acid, although there are aliphatic series, alicycle fellows, and an 
aromatic and/or heterocyclic thing, liquefied or when it considers it as low melt viscosity, and also 
[ required ] a thing of aliphatic series or alicycle fellows is preferred and applies an aromatic system 
from from, concomitant use with a thing of aliphatic series or alicycle fellows is preferred in an end 
NCO prepolymer to generate. As these carboxylic acid, although limitation is not carried out, for 
example Succinic acid, adipic acid, Suberic acid, azelaic acid, sebacic acid, phthalic acid, isophthalic 
acid, terephthalic acid, naphthalene dicarboxylic acid, cyclohexanedicarboxylic acid (o- m- p-), and 
dimer fatty acid, for example, oleic acid etc., are mentioned. As these polyester polyol, it can also 
have a part of carboxyl end group. For example, polyester of hydroxycarboxylic acid like lactone like 
epsilon-caprolactone or epsilon-hydroxycaproic acid can also be used. 

[0010] Although dihydric alcohol used for manufacturing the above-mentioned polyester polyol as low 
molecule polyol is mentioned, As for low molecule polyol of this invention, it is preferred to use any 
one sort or those mixtures of a diethylene glycol, a 1,3-butylene glycol, 3-methyl-1 ,5-pentanediol, 
and 1,6-hexamethylene glycol. If ethylene glycol and a 1,4-butylene glycol which are low molecule 
polyols other than this invention are used, Reactivity at the time of cast molding becomes quick too 
much, and it is sufficient, and since hardness of a polyurethane abradant molded product obtained 
eventually becomes high too much, it becomes weak or becomes easy to attach a crack to IC 
surface as an abradant of this invention again. On the other hand, if long-chain dihydric alcohol is 
used rather than 1,6-hexamethylene glycol, what has suitable reactivity at the time of cast molding 
and hardness of a polyurethane abradant molded product obtained eventually may be obtained, but it 
becomes high too much in price, and is not practical. 
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[001 1]Since an isocyanate component is suitably selected according to pot life needed at the time 
of cast molding and it needs to make an end NCO prepolymer to generate into low melt viscosity, it 
is applied with independent or two or more sorts of mixtures. Although limitation in particular is not 
carried out, as those examples 2,4~ and/or 2,6~diisocyanatotoluene, 2,2 2,4'-, and/or 4,4- 
diisocyanatodiphenylmethane, 1 ,5-naphthalene diisocyanate, p-, and m-phenylene diisocyanate, Die 
MERIRU diisocyanate, xylylene diisocyanate, the diphenyl- 4, 4'-**********--**, 1 and 3- and 1, 4- 
tetramethyl xylidene dHsocyanate, tetramethylene dHsocyanate, 1 ,6-hexamethylene diisocyanate, 
dodeca methylene dHsocyanate, Cyclohexane-1 ,3- and 1 ,4-diisocyanate, the Hsocyanato 3- 
isocyanato methyl 3 and 5, 5-trimethylcyclohexane (= isophorone diisocyanate), Bis~(4- 
isocyanatocyclohexyOmethane (= hydrogenation MDI), 2- and 4Hsocyanatocyclohexyl~2'- 
isocyanatocyclohexylmethane, 1,3- and 1,4-bis-(isocyanato methyl)-cyclohexane, bis~(4-isocyanato 
3-methylcyclohexyl)methane, etc. are mentioned. As an organic diamine compound used by this 
invention, Although there is no limitation in particular, for example 3,3'-dichloro-4,4'- 
diaminodiphenylmethane, Chloroaniline denaturation dichlorodiaminodiphenylmethane, 1,2-bis(2- 
amino phenylthio)ethane, trimethylene Glico Lodz p-amino benzoate, 3,5-bis(methylthio)-2,6- 
toluenediamine, etc. are mentioned. 

[0012]It is preferred to add a silicone series surface-active agent in order to control a foaming state 
in a polyurethane resin layer used for this invention. Although quantity of a surface-active agent to 
add has the preferred minimum quantity which can control a foaming state suitably, it is still more 
preferably [ 5% or less of 0.5% or more of] preferably good 10% or less more preferably 20% or less 
to the urethane polymer whole quantity. In the amount of surface-active agents, more, when large, 
urethane resin becomes soft, and a flattening characteristic deteriorates. When there are few 
amounts of surface-active agents than this range, a good foaming state is not acquired. Although 
what kind of thing it may be sufficient as a silicone series surface-active agent used for this 
invention, a dimethylpolysiloxane polyoxy alkyl copolymer is preferably good. 

[0013]The optimal cell diameter contained in polyurethane foam which is the outermost superficial 
layer in this invention has [ 10 to 50 micrometers or less ] a preferred average cell diameter. When 
an average cell diameter of foam is this range, the holdout of a slurry improves and, as a result, a 
grinding rate improves. When a cell diameter separates from this range, a grinding rate falls 
remarkably. In this invention, an outermost surface polishing layer is adjoined and a layer whose 
elastic modulus is higher than the outermost superficial layer is provided. Even if a polishing layer is 
a soft layer which does not generate a scratch for this reason, the 2nd adjoining layer can 
compensate that softness and sufficient flattening characteristic can be acquired. It is desirable that 
it is polyester film preferably as a layer whose elastic modulus is higher than the outermost 
superficial layer which adjoins this outermost surface polishing layer, and it is good that it is biaxial 
extension polyester film more preferably. As for this layer thickness, it is good that it is [ 0.2 mm or 
more ] less than 0.5 mm. When thickness of a same layer is smaller than this range, sufficient 
flattening characteristic in an infinitesimal area is not acquired. When larger than this range, a 
flattening characteristic is acquired, but homogeneity in an entire wafer surface is not obtained. 
[0014]As for polyester film used for this elastic layer, in this invention, it is desirable preferably for 
that dynamic modulus to be 1 or more GPa. When an elastic modulus is smaller than this value, 
sufficient flattening characteristic is no longer acquired like a case where the aforementioned 
thickness is reduced. As for a dynamic modulus of a high elasticity layer used by this invention, it is 
desirable that it is stable in the range of 20 to 80 **. In a CMP process, since [ this ] temperature 
of a processed surface may rise with frictional heat of polish, reaction fever of a drug solution, etc., 
in order to obtain stable polish, it is preferred that the characteristic is stable in said temperature 
requirement. In this invention, since thickness of polyester film to be used is increased, foaming type 
polyester film may be used. 

[0015]It is indispensable to provide a soft layer (an elastic modulus is low) in a surface polish layer 
and the 3rd layer that faces focusing on an elastic interlayer in this invention as compared with the 
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outermost superficial layer and a middle elastic layer. Thereby, the homogeneity of a grinding rate 
crossed to an entire wafer surface is maintainable. If a nonwoven fabric, a polyurethane impregnating 
nonwoven fabric or foaming polyurethane, and polyisoprene rubber system resin are preferably used 
for this 3rd layer, polyisoprene rubber system resin is at best especially preferably preferred. When 
these raw materials are used, desirable thickness of the 3rd layer is 0.5 mm or more 2 mm or less, 
and is not less than 10% of 40% or less as a desirable compression ratio. When this layer is said 
within the limits, corresponding to a wave of a wafer in which a minute pattern was formed, a 
polishing pad can change and good homogeneity can be obtained. Thickness cannot be thinner than 
this range, or when a compression ratio is small, a polishing pad cannot be followed to a wafer wave 
and homogeneity cannot be obtained. A grinding rate where thickness was beyond this range, or the 
seal of approval of sufficient load was not carried out to a wafer, but it was stabilized when a 
compression ratio was bigger than this range cannot be obtained. 

[001 6] Although the outermost superficial layer, the 2nd layer following it, and the 3rd layer may be 
laminated by what kind of method in this invention, respectively, what is preferably stuck with a 
double-sided tape is good. It enables this to form a layered product simply. 300 or more g/cm has 
preferred peel strength of each class in this case. When peel strength is less than this, there is a 
danger of exfoliating in some lamination portions of a polishing pad laminated while grinding a wafer. 
In this invention, if needed, mechanical surface treatment, such as groove processing, punch hole 
processing, embossing, and heat FURESU, may be performed in order to perform maintenance of a 
slurry, and supply to an outermost surface polishing layer. As especially such surface treatment, 
groove processing, punch hole processing, and its combination are preferred. 
[0017] 

[Example]A polyether system urethane prepolymer (Aji Plane L-325 by a uni-royal company) in 
example 1 container 3000 weight sections, 370 weight sections are put in, a foam stabilizer ( SH192 
by dimethylpolysiloxane polyoxy alkyl copolymer Dow Corning Toray Silicone) is stirred at about 900 
rpm with an agitator, a foaming solution is made, agitators are exchanged after that, and it is a 
hardening agent (4,4 -methylene-screw). [2-chloroaniline] is supplied stirring 770 weight sections. 
After stirring for about 1 minute, mixed liquor was put in to the open mold of the pan mold, oven 
performed 110** and 6-hour postcure, and the foaming polyurethane block was manufactured. The 
obtained foaming polyurethane was 45 by the Aska D hardness, and was 40 micrometers in average 
cell diameter. Next, heating this foaming polyurethane block at about 50 **, it sliced in thickness of 
0.3 mm with the slicer (AMITEQ Co., Ltd. make VGW-125), and the surface polish sheet was 
obtained. A double-sided tape (Sekisui Chemical Co., Ltd. make double tuck tape #5782) is used for 
the obtained surface polish sheet, and it stuck with the transparent polyester film ( E5000 by 
Toyobo Co., Ltd. dynamic-modulus 1.5GPa) with a thickness of 250 micrometers which is a resin 
layer with a high elastic modulus, the nonwoven fabric of amount of superintendent officers 200 
g/m using 3.5-denier polyester fiber as a layer with the soft bottom of the heap — a moisture 
powder polyurethane emulsion — 30wt% — what it impregnated with and was dried was used. This 
nonwoven fabric layer was 18% in the compression ratio. To the polishing layer which manufactured 
this nonwoven fabric previously, and the thing by which polyester film was laminated. Lamination and 
this nonwoven fabric were made to complete lamination and a polishing pad for a double-sided tape 
(Sekisui Ch emical Co., Ltd. make double tuck tape #5673FW) further again with a double— sided tape 
(Sekisui Chemical Co., Ltd. make double tuck tape #5782). There were 600 or more g/cm of 
adhesive strength of each class stuck with the double-sided tape. The composition schematic 
diagram of the polishing pad obtained by drawing 1 is shown. The compression ratio was measured 
at 25 ** by TMA by MAC Saiensu-Sha using a cylinder indenter 5 mm in diameter. 

A compression ratio (%) =100(T1-T2) /T1T1: Thickness after applying the load of 30kPa (300g/cm 2 ) 
for 60 seconds from an unloaded condition. 

T2: Thickness after applying the load of 180kPa for 60 seconds from the state of T1. 
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[0018]The polish characteristic was evaluated using the silicon wafer in which the oxide film 
deposited the obtained polishing pad with the CMP polish device (Okamoto machine tool company 
make SPP-600S). Passing as a slurry the silica slurry ( RD97001 by FUJIMIIN condominium 
RETETTO) adjusted the pH to 1 1 by the flow of 150g / min at this time. The polish experiment was 
conducted at polishing load 300g/cm 2 , the polishing pad number of rotations of 25 rpm, and the 
wafer number of rotations of 27 rpm. The wafer used for evaluation asked for average polishing 
speed when the oxidizing film ground 0.5 micrometer using what was deposited 1 micrometer to a 6- 
inch silicon wafer. 28 points were measured in each field of a wafer at this time, and the 
homogeneity within a wafer surface was evaluated. The homogeneity within a wafer surface was 
computed by homogeneity -(maximum thickness-minimum thickness)/(2x average thickness) x100. 
After making a 6-inch silicon wafer deposit 0.5 micrometer of oxidizing films in evaluation of a 
flattening characteristic, After performing predetermined pattern NINGU, 1 micrometer of oxide films 
were made to deposit in p-TEOS, the wafer with a pattern with an initial step difference of 0.5 
micrometer was manufactured, this wafer was ground on the above-mentioned conditions, after 
polish, each level difference was measured and the flattening characteristic was evaluated. Two 
level differences were evaluated as a flattening characteristic. One was a local level difference, this 
was a level difference in the pattern located in a line in the space whose 500-micrometer-wide line 
is 50 micrometers, and in a 1 00-micrometer line and space at equal intervals, another could delete 
the bottom portion of the space and investigated quantity. Although the characteristic obtained in 
this example was shown in Table 1, the grinding rate was highly stable, homogeneity was also as 
good as 10% or less, and it turned out that the flattening characteristic is also extremely excellent. 
[0019]In example 2 Example 1, except having sliced the thickness of the surface polyurethane 
polishing layer to 0.8 mm, it was the same and manufacture and evaluation were performed. Although 
the evaluation result was similarly written together to Table 1, the grinding rate was highly stable 
like Example 1, homogeneity was also as good as 10% or less, and it turned out that the flattening 
characteristic is also extremely excellent. 

In example 3 Example 1, except that the Nakama high elasticity layer changed into 380-micrometer- 
thick foaming polyester film (Toyobo Co., Ltd. make crisper dynamic-modulus 1.2GPs) from the 
transparent polyester film, it was the same and manufacture and evaluation were performed. 
Although the evaluation result was similarly written together to Table 1, the grinding rate was highly 
stable like Example 1, homogeneity was also as good as 10% or less, and it turned out that the 
flattening characteristic is also extremely excellent. 

[0020]In example 4 Example 1, except that the thickness of the transparent polyester film of the 
Nakama high elasticity layer used 200 micrometers, it was the same and manufacture and evaluation 
were performed. Although the evaluation result was similarly written together to Table 1, the 
grinding rate was highly stable like Example 1, homogeneity was also as good as 10% or less, and it 
turned out that the flattening characteristic is also extremely excellent. 

As a monomer, make a styrene butadiene copolymer into a photoinitiator as example 5 polymer, and 
by making lauryl methacrylate into a photoinitiator Benzyl dimethyl ketal, After carrying out liquefied 
isoprene optimum dose combination as a plasticizer, carrying out melting mixing with a biaxial 
extrusion machine and considering it as a sheet by a T die, it irradiated with UV light and the 1-mm- 
thick rubber-like sheet was obtained. The compression ratio of this sheet was 20%. As a layer with 
the soft bottom of the heap, instead of the polyurethane impregnating nonwoven fabric, this rubber- 
like sheet was used and it evaluated like Example 1 in Example 1. Although the evaluation result was 
similarly written together to Table 1, the grinding rate was highly stable like Example 1, homogeneity 
was also as good as 10% or less, and it turned out that the flattening characteristic is also extremely 
excellent. 

[0021]Stirring number of rotations when mixing a prepolymer and a foam stabilizer in example 6 
Example 1 was 840 rpm, and was stirred, and manufacture and evaluation were performed like 
Example 1 except it. The average cell diameter of the obtained urethane foam was 50 micrometers. 
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Although the evaluation result was similarly written together to Table 1, the grinding rate was highly 
stable like Example 1, homogeneity was also as good as 10% or less, and it turned out that the 
flattening characteristic is also extremely excellent. 

In comparative example 1 Example 1, except having sliced the thickness of the surface polyurethane 
polishing layer to 1.5 mm, it was the same and manufacture and evaluation were performed. Although 
the evaluation result was similarly written together to Table 1, homogeneity got worse a little and 
the flattening characteristic also got worse a little. 

[0022]In comparative example 2 Example 1, except having sliced the thickness of the surface 
polyurethane polishing layer to 0.1 mm, it was the same and manufacture and evaluation were 
performed. Although an evaluation result is similarly written together to Table 1, and homogeneity 
and a flattening characteristic improved, wafer processing number of sheets wore the surface 
polyurethane polishing layer out in about ten sheets, and the hole has been vacant. 
In comparative example 3 Example 1, except that the Nakama high elasticity layer changed into 100- 
micrometer-thick stainless steel foil (SUS304 stainless steel sheet) from the transparent polyester 
film, it was the same and manufacture and evaluation were performed. Although the evaluation result 
was similarly written together to Table 1, and the flattening characteristic was good, a result whose 
homogeneity is a little bad was brought. 

[0023]In comparative example 4 Example 1, stirring number of rotations when mixing a prepolymer 
and a foam stabilizer was 360 rpm, and was stirred, and manufacture and evaluation were performed 
like Example 1 except it. The average cell diameter of the obtained urethane foam was 100 
micrometers. The grinding rate has become small although an evaluation result is similarly written 
together to Table 1, and surface smoothness and homogeneity are almost the same as Example 1. 
0024] 
[Table 1] 
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[0025] 

[Effect of the InventionjThe thing excellent in surface smoothness and homogeneity to be ground 
can be obtained maintaining high polishing speed by using the polishing pad of this invention for 
various kinds of polishes. 
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CLAIMS 



[Claim(s)] 

[Claim 1]In a polishing pad used for grinding a semiconductor wafer where a pattern is formed in the 
surface, and which has detailed unevenness, The outermost superficial layer which is a polishing 
layer of this pad is a porosity elastic resin layer, adjoins this porosity elastic resin layer, and has a 
resin layer (the 2nd layer) with a larger elastic modulus than a porosity elastic resin layer, A pad for 
semiconductor wafer polish characterized by composition which laminated a layer (the 3rd layer) 
whose elastic modulus is lower than said 2nd layer to an opposite hand with a porosity elastic resin 
layer of the 2nd [ further ] layer. 

[Claim 2]A pad for semiconductor wafer polish characterized by the outermost superficial layer 
being polyurethane foam in claim 1. 

[Claim 3]A pad for semiconductor wafer polish characterized by the 2nd layer being polyester film in 
claim 1. 

[Claim 4]A pad for semiconductor wafer polish characterized by the 3rd layer being a nonwoven 
fabric, a polyurethane impregnating nonwoven fabric or foaming polyurethane, and polyisoprene 
rubber system resin in claim 1. 

[Claim 5]A pad for semiconductor wafer polish to which thickness of polyurethane foam which is the 
outermost superficial layer is characterized by 0.2-mm or more being less than 1 mm in claim 2. 
[Claim 6]A pad for semiconductor wafer polish characterized by thickness of this polyester film 
being 0.2 mm or more less than 0.5 mm in claim 3. 

[Claim 7]A pad for semiconductor wafer polish characterized by thickness of the 3rd layer being 0.5 
mm or more 2 mm or less in claim 4. 

[Claim 8]A pad for semiconductor wafer polish to which hardness of polyurethane foam which is the 
outermost superficial layer is characterized by or more 45 being less than 65 by the Aska D 
hardness in claim 2 and claim 5. 

[Claim 9]A pad for semiconductor wafer polish characterized by a dynamic modulus of this polyester 
film being 1 or more GPa in claim 3 and claim 6. 

[Claim 10]A pad for semiconductor wafer polish to which a compression ratio of the 3rd layer is 
characterized by being 40% or less not less than 10% in claim 4 and claim 7. 

[Claim 1 1]A pad for semiconductor wafer polish characterized by this polyester film being foam in 
claim 3, claim 6, and claim 9. 

[Claim 12]It is a pad for semiconductor wafer polish about an average cell diameter of a foaming 
polyurethane layer which is the outermost superficial layer in claim 2, claim 5, and claim 8 being 10 
micrometers to 50 micrometers or less. 

[Claim 13]A pad for semiconductor wafer polish, wherein the outermost superficial layer, the 2nd 
layer following it, and the 3rd layer are stuck with a double-sided tape in claims 1-12, respectively. 
[Claim 14]A pad for semiconductor wafer polish characterized by peel strength in each class of this 
double-sided tape being 300 or more g/cm in claim 13. 
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[Drawing 1] 
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